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NDA 50-744 

ColIaGenex Pharmaceuticals, Inc. 
Attention: Christopher Powala 
Director, Drug Development and Regulatory AfXrs 
301 South State Street 
Newtown, PA 18940 

Dear MIr- Powala: 

Please refer to your new drug application (NDA) dated August 30, 1996, received August 30, 
1996, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for 
PeriostatTM (doxycycliie hycIate USP) Capsules, 20 mg, We note that this application is subject 
to the exemption provisions contained in section 125(d)(2) of Tide I’ of the FDA Modernization 
Act of 1997. 

We acknowledge receipt of your submissions dated August 28, October 1, November 13, 
December 8, 1997; January 6, 14, and 19, February IO, March 2, 18, and 3 1, April 23 and 28, 
July 9 and 29, and September 3, 14, 16,22, 24 (2), and 25, 1998. Your submission of March 3 1, 
1998 constituted a full response to our Augtist 27, 1997, action letter. The user fee goal date for 
this application is October 1, 1998. 

This new drug application provides for the use of PeriostatfM (doxycycline hyclate USP) 
Capsules, 20 mg as an adjunct to subgingival scaling and root planing to promote attachment level 
gain and to reduce pocket depth in patients with adult periodontitis. 

We have completed the ieview of this application, as amended, and have concluded that adequate 
information has been presented to demonstrate that the drug product is safe and effective for use 
as recommended in the enclosed labeling text- Accordingly, the application is approved effective 
on the date of this letter. 

The final printed labeling (FPL) must be identicaI to the enclosed IabeIing (text for the package 
insert, immediate container and carton labels), Marketing the product with FPL that is not 
identical to the approved labeling text may render the product misbranded and an unappioved 
new drug. .-We acknowledge your commitment made in the teleconference with this Division on -- - 

-_ September 16,1998, to revise the carton and container labeling so that the pro&ence of the 
established name and tradename is commensurate and in accordance with 21 CFR 201.10(g)(2)- 

PIease submit 20 copies of the FPL as soon as it is available, in no case more than 30 days after it 
is printed. Piease individually mount ten of the copies on heavy-weight paper or similar material- 
For administrative purposes, this submission should be designated “FPL foi-approved NDA 
50-744”. Approval of this submission by FDA is not required before the labeling is used. 
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We remind you of your Phase 4 commitments agreed to in your submissions dated August 3, 
1998, and September 14, 1998. These commitments, respectively, are listed below: 

In addition, please submit three copies of the introductory promotional materials that you propose 
to use for this product. All proposed materials should be submitted in draft or mock-up form, not 
final print. Please submit one copy to this Division and two copies of both the promotional 
materials and the package insert directly to: 

Division of Drug Marketing, Advertising, and Communications, FLED-40 
Food and Drug Administration 
5600 Fishers Lane 
Rockville, Maryland 20857 

PIease submit one market package of the drug product when it is available. 

We remind you that you must comply with the requirements for an approved NDA set forth under 
21 CFR 3 14.80 and 3 14.81. 

s 
- 
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If you have any questions, contact Roy Blay, Ph.D., Project Manager, at (301),$27-2020. 

Sincerely, 

Jonat an K. Wdkin, M.D. 
CL Dire r 

Division of Dermatologic and Dental Drug Products 
Office ofDrug Evaiuation V 
Center for Drug Evaluation and Research 

Enclosure 

l 



PERIOSTAFM 
(doxycycline hyclate capsules) SEP 3 0 1998 

DESCRIPTXON 

&-iostat*M is available as a 20 mg capsule formulation of doxycycline hyclate for oral admin&ration- 

DoxycycIine is synthetically derived 6om oxytctracychne. The structural formula of doxycychne hyclate is: 

CH3 OH NKW2 
i H 

WCONH2 
OH 0 OH 0 

l CH3CH2OH 

l H20 

2 

with an empirical formula of (C,H,,N,0,*HCl),*C,H60*Hz0 and a molecular weight of 1025.89. The chemical 
designation for doxycycIiue is 4-(dimethylamino)-1,4,4a,5,5a,6,1 1,12a-octahydro-3,5,10,12,12a-pentahydroxy-6- 
methyl-i,1 ldioxo-2-naphtde monohydrochloride, compound with ethyl alcohol (2: 1), monohydrate. 

Doxycycline hyclate is a light-yellow crystalline powder which is soluble in water. 

Inert ingredients in the formuIation are: hard gelatin capsules; magnesium stearate; and microcrystalline celluIose. 
Each capsuIe contains doxycychne hyclate equivalent to 20 mg of doxycychne. 

CLINICAL PHARMACOLOGY 

After oral administration, doxycycline hyclate is rapidly and nearly compIetely absorbed from the gastrointestinal 
tract Doxycycline is eiimkted with a half-tife of approximately 18 hours by renal and fecai excretion of unchanged 
dwz- 

Mechanism of Action: Doxycycline has been shown to inhibit coliagenase activity in vitro.’ Additional studies have 
shown that doxycycline reduces the elevated collagenase activity in the gingival crevicuhu fIuid of patients with adult 
periodontitis. 73 The clinical signif mmce of these findings is not known, 

Microbiology: Doqcycline is a member of the tetracycline ciass of antibiotics. The dosage of doxycycline achieved 
with this product during admiktration is well below the concentration required to inhibit microorganisms commody 
associated with adult periodontitis. Cliical studies with this product demonstrated no effect on total anaerobic and 
facultative bacteria in plaque samples from patients administered this dose regimen for 9 to 18 months. This product 
shouId not be used for reduciirg the numbers of or eIiminating those microorganisms associated with periodontitis. 
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Pharmacokinetics 
The pharmacokinetics of doxycycline following oral administration of Periostatm were investigated in 3 volunteer 
studies involving 87 adults. Additionally, doxycycline pharrnacokinetics have be& character&d in numerous 
scientific publications4 Pharmacokinetic parameters for Periostat TM 
in healthy subjects are presented as foliows: 

following single oral doses and at steady-m 

Pharmacokinetic Parameters for Periostatm 

Single dose 20 mg 

n Lx 
(ne/mL) 

42 4OOkl42 

T 
th; 

1.5 
(0.5 * 4.0) 

L-2 
CLJhr) Dr) 

3.80 f 0.85 18.4 f 5.38 

Steady-State 20 mg BID 30 790*2285 (i-98 3.76 * 1.06 Not Determined 
- 12.0) , I 

Absorption: Doxycycline is virtually completely absorbed after oral administration. Following 20 mg doxycycli.ne, 
twice a day, in healthy voiuntecrs, the mean peak concentration in plasma was 790 ng/mL and the average steady-state 
concentration was 482 ng/mL. The effect of food on the absorption of doxycycline Corn PeriostatTM has not been 
studied. 

Distribution: Doxycycline is greater than 90% bound to plasma proteins- Its apparent volume of distribution is 
variously reported as between 52.6 and 134 L.4-6 

Metabolism: Major metabolites of doxycycline have not been identified. However, enzyme inducers such as 
barbiturates, carbamazepine, and phenytoin decrease the half-life of doxycycline. 

Excretion: Doxycycline is excreted in the urine and feces as unchanged drug. It is variously reported that between 
29% and 55.4% of an administered dose can be accounted for in the urine by 72 hours.‘” Half-life averaged 18 hours 
in subjects receiving a single 20 mg doxycycline dose. 

Special Populations 

Geriatric: Doxycycline pharmacokinetics have not been evaluated in geriatric patients. 

Pediatric: Doxyeycline pharmacokinetics have not been evaluated in pediatric patients (See WARNINGS)- 

Gender: A study was conducted in 42 subjects where doxycycline pharmacokinetics were compared in men and 
women It was observed that C, was approximately 1 -‘i-fold higher in women than in men. There were no apparent 
differences in other pharmacokineticparameters. 

Race: Differences in doxycycline pharmacokinetics among racial groups have not been evaluated. s 

Renal Zhsu.&q: Studies have shown no significant difference in serum half-life of doxycycline in patients with 
normal and severely impaired renal function.. Hemodiaiysis does not alter the half-life: of doxycyciine. 

Hepark Insulficicrzcy: Doxycycline pharmacokinetics have not been evaluated in patients with hepatic insufftciency. 
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Drug Inkradium: See “Precautions” 

CIinicaf Study 
. 

JII a randomized, multi-centered, double-blind., g-month Phase 3 study involving I90 adult patients with per&~cu-r~ 
disease [at least two probing sites per quadrant of between 5 and 9 mm pocket depth (I’D) and attachment IeveI 
(UV)], the effects of oral administration of 20 mg twice a day of doxycycline hyciate plus scaling and root pIaumg 
(SRP) were compared to placebo control plus SRP. Both treatment groups were administered a course of&g ad 

1 r-cot phming in 2 quadrants at Baseline. Measurements of ALv, PD and bleeding on probing tBOP) were obtain& 
at Baseline, 3, 6, and 9 months from each site about each tooth in the two quadrants that rtz&ved SRP using the 
IJNC- 15 mamaI probe. Each tooth site was categorized into one of three strata based on Baseline PD: O-3 mm (no 
&ewe), 4-6 mm (m&i/moderate disease), t 7 mm (severe disease). For each stratum and treatment group, the 
following were calculated at month 3,6, and 9: mean change in ALv from baseline, mean change in PD from baseline, 
mean percentage of tooth sites per patient exhibiting attachment loss oft 2 mm from baseliae, and percentage of 
tooth sites with bleeding on probing. The results are summarized in the following table. 

Clinical Results at Nine Months as an Adjunct to SRP 

PeriostatTM 20 mg BID 
Placebo 

% of Sites with loss of ALv 2 2 mm 
PeriostatrM 20 mg BID 
Placebo 

% of Sites with BOP 
Periostatm 20 mg BID 
Placebo 

0.05 n-u-n 0.69 mm 1.2omm 

1.9. % 1.3 % 0 3%* 
2.2 % 2.4 % ;.6% 

39%** 64%* 75% 
46% 70% 80% 

* pa.050 vs. the placebo control group. ** pd>.OlO vs. the placebo control group. 
s 

INDICATIONS AND USAGE 

PeriostatTK is indicated for use as an adjunct to scaling and root planing to promote attachment level gain and ti 
reduce pocket depth in patients with adult periodontitis. 



CONTRAINDICATIONS 

This drug is comaindicated in persons who have shown hypersensitivity to any of tie tetracyclines. 

WARNINGS 

THE USE OF DRUGS OF THE TETRACYCLINE CLASS DURING TOOTH DEVELOPMENT (LAST HALF 
OF PREGNA3JCY, INFANCY AND CHILDHOOD TO THE AGE OF 8 YEARS) MAY CAUSE PERMANENT 
DISCOLORATION OF THE TEETH (YELLOW-GRAY-BROWN). This adverse reaction is more common during 
long-term use of the drugs but has been observed following repeated short-term courses. Enamel hypoplasia has also 
been reported TE’I-RACYCLlNE DRUGS, THEREFORE, SHOULD NOT BE USED IN THIS AGE GROUP AND 
lN PREGNANT OR NURSING MOTHERS UNLESS THE POTENTIAL BENEFITS MAY BE ACCEPTABLE 
DESPITE THE POTENTIAL IUSKS. 

AII te~cyclines form a stable calcium complex in any bone forming tissue. A decrease iir fibula growth rate has been 
observed in premahue infants given oral tetracyclines in doses of 25 mg/kg every 6 hours. This reaction was shown 
to be reversible when the drug was discontinued. 

Doqqcline can cause fetal harm when administered to a pregnant woman. Results of animal studies indicate that 
tetracyctines cross the placenta, are found in fetal tissues, and can have toxic effects on the developing fetus (often 
related to retardation of skeletal development). Evidence of embryotoxicity has also been noted in animals treated 
early in pregnancy. If any tetracyclines are used during pregnancy, or if the patient becomes pregnant while taking 
this drug, the patient should be apprised of the potential hazard to the fetus. 

The catabolic action of the tetracyclines may cause an increase in BUN. Studies to date indicate that this does not 
occur with the use of doxycychne in patients with impaired renat fimction. 

Photosensitivity manifested by an exaggerated sunburn reaction has been observed in some individuals taking 
tetracyches. Patients apt to be exposed to direct sunlight or ultravioiet light should be advised that this reaction can 
occur with tetraqcliie drugs, and treatment should be discontinued at the first evidence of skin erytherna 

PRECAUTIONS 

While no overgrowth by opportunistic microorganisms such as yeast were noted during clinical studies, as with other 
antirnicrobials, Periostatm therapy may result in overgrowth of nonsusceptible microorganisms including fungi 

The use of tetracyclines m.ay increase the incidence of vaginal candidiasis. 

PetiostatrM should be used with caution in patients with a history or predisposition to oral candidiasis. The safety 
and effectiveness of PeriostatrM has not been established for the treatment of periodontitis in patients with coexistent 
oral candidiasis. 

If super-infection is suspected, appropriate measures should be taken. l 

Laboratory Tests: In long term therapy, periodic laboratory evaluations of organ systems, including hematopoietic, 
renal, and hepatic studies should be performed. =7=.- -. 
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Drug Interactions: Because tetracyclines have been shown to depress plasma prothrombin activity, patients tie 
are on anticoagulant therapy may require downward adjustment of their anticoagulant dosage. 

. 
Since bactcriostatic antibiotics, such as the tetracyciine class of antibiotics, may interfere with the bactericidal action 
of members of the /3-Iactam (e.g. penicillin) class of antibiotics, it is not advisable to administer these antibiotics 
concomitantiy. 

Absorption of tetracyclines is impaired by antacids containing ahaninum, calcium, or magnesium and by iron- 
containing preparations. Absorption is also impaired by bismuth subsalicylate. 

Barbiturates, carbamazepine, and phenytoin decrease the half-life of doxycycIine. 

The mmmnt use of tetracycline and Penthrane (methoxy-fluorane) has been reported to result in fatal renal toxicity. 

Concurrent use of tetracycline may render oral contraceptives less effective, 

Drug/Laboratory Test Interactions: False elevations of w catecholamine levels may occur due to interference 
with the fluorescence test. 

Carcinogen&s, Mutagenesis, Impairment of Fertility: Doxycycline hyclate has not been evaluated for 
carcinogenic potential in long-term animal studies. Evidence of oncogenic activity was obtained in studies with 
related compounds, i.e., oxytetracycline (adrenal and pituitary tumors) and minocycline (thyroid tumors). 

Doxycycline hyclate demonstrated no potential to cause gene@ toxicity in an in vitro point mutation study with 
mammalian ceUs (CHO/HGPRT forward mutation assay) or in an in viva micronucleus assay conducted in CD-I 
mice. However, data Tom an in vitro assay with CHO cells for potential to cause chromosomal aberrations suggest 
that doxycycline hyclate is a weak clastogen. 

Oral administration of doxycyclme hyclate to male and female Sprague-Dawley rats adversely affected fertility and 
reproductive perfonnancz, as evidenced by increased time for mating to occur, reduced sperm motility, velocity, and 
concentration, abnormal sperm morphology, and increased pre- and post-implantation Iosses. Doxycycline hyclate 
induced reproductive toxicity at all dosages that were examined in this study, as even the lowest dosage tested (50 
mglkg/day) induced a sta&ticaUy significant reduction in sperm velocity. Note that 50 mg/kg/day is approximately 
10 times the amount of doxycyciine hyclate contained in the recommended daily dose of Periostatm for a 60 kg 
human when compared on the basis of body surface area estimates (mg/mp. Although doxycycline impairs the 
fertility of rats when administered at suflicient dosage, the effect of Periostatm on human fertility is unknown. 

Pregnancy: Teratogenic Eficfs: Pregnancy Category D. (See WARNINGS.) Results from animal studies indicate 
that doxycycline crosses the placenta and is found in fetal tissues. 

Nonteratogenic effects: (See WARNINGS). 

Labor and Delivery: The effect of tetracycliies on labor and delivery is unknown. s 

Nursing Mothers: Tetracyclines arc excreted in human milk. Because ofthe po~thl for s&o= adverse reactions 

in nursing infants from doxyc@ine, the-tie of PeriostatN in nursing mothers is contraindicate& (See WARNINGS) 
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Pediatric Use: The use of Periostat” in infhncy and ~h&hod is cootraindicated (See WARNINGS) 

ADVERSE REACIIONS ; 

A&~~Readionrin czinicd TriaIr of hriosf@ Y 
patients received Per&tat” 20 mg BID over a 9 

lo clinical tiais of adult patkz~ts with periodo~ti dja 213 
- 12 month perhi The most fkquent adverse react&s eg 

-m st&ie~ iDvolviog treatment with Periostat= or p!acebo are listed below. 



Incidence (“!) of Adverse Reactions in PeriostatfM ainical Trials 

Adverse Reaction Periostat 20 mg BID (n=213) Placebo (n=215) 

Headache 55 (26%) I ’ 56 (26%) 

Common CoId 47 (22%) 46 (21%) 

Flu Symptoms 24 (11%) 40 (19%) 

Tooth Ache ! 14 (7%) 28 (13%) 

Periodontal Ahcess 8 (4%) 21(10%) 

Tooth Disorder 13 (6%) 19 (9%) 

Nausea 17 (8%) 12 (6%) 

Sinusitis 7 (3%) 18 (8%) 

lnjurv 11(5%) 18 (8%) 

Dyspepsia 13 (6%) 5 (2%) 

Sore Throat 11(5%) I3 (6%) 

Joint Pain 12 (6%) 8 (4%) 

Diarrhea 12 (6%) 8 (4%) 

Sinus Congestion Ii (5%) 1 1(5%) 

coughing 9 (4%) 11 (5%) 

Sinus Headache 8 (4%) 8 (4%) 

Rash 8 (4%) 6 (3%) 

Back Pain 7 (3%) 8 (4%) 

Back Ache 4 (2%) 9 (4%) 

Menstrual Cramp 9 (4%) 5 (2%) 

Acid Indigestion 8 (4%) 7 (3%) 

Pain 8 (4%) 5 (2%). 

Infection 4 (2%) 6 (3%) 

Gum Pain 1 (1%) 6 (3%) 

Bronchitis I 7 (3%) I 5 (2%) 

Muscle Pain 2 (1%) 6 (3%) 
_. 

Note: Penxmtages are based on total number of study participants in each treatment group. 



Adverse Readions for T~ragclines: The following adverse reactions have been observed in patients rec&&g 
tetracychnes: 

Gasrointestind: anorexia, nausea, vomiting, diarrhea, gloss&is, dysphagia, enterocolitis. and tiammatory le&ns 
(with vagiDal candid&is) in the anogenitai region. Hepatotoxicity has been repofted rarely- be instances of 
esophagi& and esophageal uIc+tions have been reported in patients receiving the capsule forms of the drugs in the 
~u-a+ine class Most of these patients took medications immediately before going to b& (SEE DOSAGE AND 
ADMINISTRATION.) 

Skin: maculopapular and exythematous rashes. Exfoliative dermatitis has been reported but is ~~~~~ 
Photosensitivity is discussed above- (See WARNINGS.) 

Renal toxicity: Rise in BUN has been reported and is apparently dose related, (See WARNINGS.) 

Hypersensitivity reactions: u&aria, angioneurotic edema, anaphylaxis, anaphylacteid purpura, serum sickness, 
per&.&is, and exacerbation of systemic lupus erythematosus. 

Blood: Hemolytic anemia, thrombocytopenia, neutropenia, and eosinophilia have been reported- 
. 

OVERDOSAGE 

In case of overdosage, discontinue medication, treat symptomatically and institute supportive measures Dialysis does 
not alter serum half-life and thus would not be of benefit in treating cases of overdose. 

DOSAGE AND ADMINISTRATION 

THE DOSAGE OF PERIOSTATTM DIFFERS FROM THAT OF DOXYCYCLiNE USED TO TREAT 
INFECTIONS. EXCEEDING THE RECOMMENDED DOSAGE MAY RESULT JN AN INCREASED 
INCIDENCE OF SIDE EFFECTS INCLUDING THE DEVELOPMENT OF RESISTANT MICROORGANISMS. 

PeriostatTM 20 mg twice daily as an adjunct following scaling and root pIaning may be administered for up to 9 
months- Safety beyond 12 months and efficacy beyond 9 months have not been established 

PeriostatrM should be administered at Ieast one hour prior to morning and evening meals. 

Administration of adequate amounts of fluid along with the capsules is recommended to wash down the drug and 
reduce the risk of esophageal irritation and ulceration. (SEE ADVERSE REACTIONS,) 

HOW SUPPLIED 

Periostatm(white capsule imprinted with “Perios& “) containing doxycychne hyclate equivalent to 20 mg 
doxyqcline. Bottle of 100 @DC XXXX-XxXx-xx). 

Storage: AU products are to bestored at controlled room temperatures of 59°F - 86 “F (I4 “C - 30 “C) and dispensed 
in tight, Iight-resistant containers (LISP). 

l 

Rx Only 

PERIOSTAT” is g trademark of CollaGenex PharmaceuticaIs, Inc., Newtown, PA, 18940 
a-- 

Manufactured by 
Applied Analytical Inc. 
Wilmington, NC, 28403 
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Marketed by 
CollaGenex Pharmaceuticals, Ix 
Newtown, PA, 18940 

. 
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